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that can simply execute-calibration for a camera mounted on 
a mobile body. 
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to the vehicle 10 via a scope means 105. 
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TS»fcfc*fc, ttBBm«7<o&H*rif-aiifl!)a 

[0 0 5 5] CCTs ^3-r-?aOj»fflffl!aCBflLT 

a«-r^#jai*»w^ao -rat>-&, xn-y^aoia 

BttBfcJ:or«, WS^i: 2ttORfg^5XOfpiL^ 1 

mn-rzo bi 4-m, 2<h^x=i— :/#a#jij^T* 

-y-y httBOffiB*fo-tt*fT3»**a*LTl^* 0 
^LT, *-y»y h^B3 Ott, *95 1 0*«*oTm& 

[00 56]il4 (a*)' 0 5 

**>Lfc»i«VI. \tf&ffiS£¥fiT*&*)* frL CCD 

— y-y h^fS3 o«c»««nfc2«fl!)x=i-y#a 1 o 

■KBsooffiKW. ^MSlTLlOo mrai 4 
(b) tC^-Tcfc 3tC, MIV P- 1 , VP-2. VP 
-3**SWSBl 0«U r^-r>K^O±«J9ifl*i:KB* 

S^o COfti6, ^— y»y httSS 3 O^iELt^iHiCrttt 
B-r*Cfc*'HllT**o 

[0 0 5 7] uOJ:5a^-&*S^S/c46tc(i, W?i 

tfHH (c) ICTT.-t&olC^ X3-^$ai0 54^ 
LfelSttV L2^ £-y-y KfeH3 0t»frtTit 

at>-B»asi:¥firk:a&at>j:5«c-rntf*i\ a 
« j: tf n aiaoiK o w ** ca m ^ « +»a ja-r set *^ 

[00 5 8] (55 3 03*-J»JB!B) tt« ■£Oflfitta<'>aa* 
ofc^, *-ryyu--5/3>«:ff-5*p<7«tJ«^'>a 

D. J8(0*^7fl)tt Uyu~^3 VSrff^atttitf 

ii»*aP5-i. i us:!ai"f -5c ttcaso sfc, wa.*;oni»i«!aE 
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[0 0 5 9] 01 5«*«B^oaS3<OHfigfl5JStC^5 + 

i/iT-SS. mi 5T'ti, Hi Oi:«iS<o^figS^tco 
V>T0l 0 tm— ©fShifcttLTfct), C 
Jffi^lttB^tfmat-So IPffi 1 Oli, y-y 1-^83 0 

(0 0 6 01 *w#fB i o 9i*. i i o 

6iaau:«fc*)f^f *ci:t«fc-oT, *^7l0l<O*t 

[oo-6-i] 01 &if*mfeB*&icm2>** yyu- 20 
a v^x^AwjgfiEfcjjvr^Ti&So 121 6T«, &a 

j&8£4*JiBl 1 0«. JHfc*«l 1 0 a*JBl#*T»Bjft 

*5Ei-rso -rafc^, nffoatib¥a (Hate?) 

1 1 0 a(cj£££-es„ 1 0 1 tWtii<DC C 

D^^aS^MSa^^Jg^Ctl, fttt^JSl 1 0 a 
fcLT. XhPtf, BgftfESItgWfiJ/IJVJflETJ&S. 
[0 0 6 2] 3*»c, 8ftLfctiHft&*fl!<r*T, *+'J7 

[0 0 6 3] ftyttiimngihtiitittmkLTii. mxis 
tit, a«eLA2 7u— jumio^^ntwu ^-oaa- 

*rJI'Ju*«Jg£\ !WfajSffla«ll!l!«0«tnt±, :fc©J:a&X 
[0064] (ST1) 7 U- AM«»OW-W»a* 

wuwr*. 

[006 5] ( S T 2) ttWP^tt 1 0 9 A', fcfa.S© « 

[0 0 6 6] (ST 3) M«jSt»**ai I OjW, W 
Wf. s ^*fi» t> C ©Hi'JSPf; { J fc JE IT ftNf«il«l« £ 

[00 6 7] ( S T 4 ) $i|8J)=f gi 1 0 9 mmm^Z 
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[00 68] (ST5) 7*7~"J~7S T 4 Kiol/'TttttJ 

[0 0 6 9] ±IB<75Xf i yys T 1 ~S T 5 
iot. A^7l0 1C*+ l J7U-i'3>'f-m 

iswctmsi.-.;..,,. 

[0070] ±j2ELfc«fc3a:fflfi?*se?f-rafc46K. $y 
8P^aio9a. ^«>. *-y-v h&S3 oicsstten 

fcv*— JfJ'&I-r— * 1 1 1 i:LT<SMUT*J< 0 a 

i a»j®7*— ^ i i i <d— ffUT-ss,, 

[0 0 7 1] 



[Si] 







1 


(X_l,Y_l,Z_l) 


2 


(X_2, Y_2, Z_2) 






N 


(X_N, Y_N, Z_N) 



[0 0 7 2] fflW¥8t 1 0 9(±, mi \C7F?£o1&%W 

S3 0lcMMA9*&flrrs. ±teoX7 L -y^' 
ST1-ST 5<D«aa^^TO C fctC^oT, *^7l 0 

i<o«fKBfft±k:«sits3K«aAoaia««». :o 

ttB«. mm?-* i i i-rto&isNtt&osmawtt 

•r- 

100 731 SlTti, *-y7hM3 0OSSI4I 
y-y h8B3 0*»B-r*lfitB««tttt#ft-r*Jl*. 01 

KWa&OfflffliBBfcfcttJ&^tffcf*-***. *-y* 
h«iffl3 0O.tti«ffliac:i:CfpfilLTfe< ^ilS* 1 **- 
3S2ttCO«fc?fcJSS©*Jt8>-r — * 1 1 1 <0— fWTfc 
*. 

[0 0 7 4] 
[«2] 



50 
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#»^«* 




i 


1 


(X_U, Y_11,Z_11) 


i 


2 


(X_12, Y_12, Z_12) 














i 


N 


(X_1N, Y_1N, Z_1N) 


2 


1 


(X_21, Y_21,Z_21) 


2 


2 


(X_22, Y_22, Z_22) 














2 


N 


(X_2N, Y_2N, Z_2N) 


M 


1 


(X_M1, Y_M1, Z_M1) 


M 


2 


(X_M2, Y_M2, Z_M2) 














-M .-. - 


N 


(X_MN, Y_MN, Z_MN) 



CO 0 7 5] $>Jffl)3M3 1 0 914, **f* — >f»j hg@3 

o o)?&mwri*ffi&.<Dxmc * o two u- a 2 *cs-r 

•T*«fc3fc:*— y-y h«B3 0fc(MWB9*S««o 
±E2^X-r-y^S Tl-ST 5<D«tB*fr5c 

[oo7 6] *j»-r— * 1 1 1 tt. m*mcte, mmc 
9 1 0 \<D{iL\ft-fti&£.i:rz£LTi>, mffixobtt— 

*os£«jij^scfcj4WT?fcs 0 tztzL. mzfrv 

3 - y f 0 «jS*<3EIB L fc 0 L fc J: 3 (4 , 

SSIiB3 0 3&B8 0f***T*^ v 1 0 1 ictoTfflSU (ili 
[0 0 7 7] »Wf§^£j^^^4i)tCii, ifiiJBP^ so 



a, 107 bK«^«*»#&A/efc«fct\, Sft, 
107a, 10 7 b*^LT*-yy K&IS3 0lc£J£ 

[0 0 7 8] W±©i5fc:**ttJB»#u«fe*i:, A#T 

[0 0 7 9] (35 4 03£fifeB!B) ±SO** 

+ v/3 >£?t5 tOTfeSo 

[0 0 8 0] Ell 7(i«»iia^ + t'J7t/-y 

-£j6*5, HSSSB3 0 §1**^05 1 OlcWLT 



(10) 
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bai o6tcoi>T. h«B3 otatpKLfc 

RfSl 1 3W\ 0«f->St##Sl 1 4tC<£oT® 

3 o«xaiittra««rfltWL, cntca^^r, y-yh 
SS3 o»cSB*nft*$ajS<offi«5fi2jcj3frj'Sffi«ffl 

[0 0 8 2] Ell 8««F«jSOffi«lR2t:*5H'Sffi«fa 

[0 0 8 3] SlT, Xr-yZfS 1 IC*5^T, y-y h 
3SS3 O^ISHT&o CCT'ti, BBt*— £3*?#^I9 1 

jS10 6MSJ:^^ £-y*y hil3 0 OffiBSW) 
^rfr-Po kt^Ott. IttWc&Bft^TOBBjftU 0 6 

y y hg!3 0 fcOfflBB0«*W3WT*fc*O*ft 

±30*ft*«fcLOO. ^O, »«^ltf*^7 i o 1 

*»B"4"SO^aSLC^ 
[0 0 8 4] y-y K«B3 0*»BLfc»> *-y 



20 



30 



V 2/ 



r r r 

I 2 3 

r r r 

4 5 6 
r 7 r 8 r 9 



\ I J 
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m)m& i teBflMS i o eoffiBttSritw-rafcAofco 
1 o eoflsBfiasataB-r^o -rfcfc>-&, m 

oT, *tWc#Btt£TOB«j£ 1 0 6«rtMBU 

[0 0 8 6] fflliltfBI 1 9K*5^T, B®J& 1 0 6 (Offi 
BK 1 *C*5tf*ffi*8<iI (XI, Y 1.,. ZD Xfl/ 

ffiBffl« (XL YD, &Bftfc«t*SJ£«ffi« (X 
r, Yr), d=X 1 -X r t + Zk* H^jjlfJJfiOOT. 

[0 0 8 7] 

X 1 = b (X 1 + X r) /2 d 
Yl=b (Yl+Yr) /2d 
Zl=bf/d i> : "-■ 

sBi^i o 6<d&* *^mm&£tttt *^m®ic&tf 

fcttl^tlOBSfil (XI, Y l ) , (X r , Y r ) 

[0 0 8 8] Xr77S3mfc^T, ffi^i 

*T£o ±T^B8liS 1 0 6lCO^T, ffiffi^S 1 lC*5tf£ 

fcJ6B»2 fc©<ftBBB**a-r^:o*tt/^^-* r 
i (t = l—9). t x, t y, t z£rjRA6&o 
[£*2] 



f 



(2) 



[0 0 8 9] i£ (2) tCfcl^T, r Hij8«iRl<Dffi« 

«*jffiffl*2 05ffi«wc^fe*sft»©Lia i ie*a-r 3 x 

3 Off M(0!BiR, t x , t y . t z t±i£B% l <?)BiS* 
fE«*2 0E^S»C»»iS-e*fc«)0¥fj»«r-^* bfr<D 

or, ffii^i (xi. y i. zi) %mm3&2 

<Offi«(X2. Y2, Z2) tCgJfttSCil^^C^: 

lc*3lt*S«j£U 0 6«ffi«fcffi«3fi2*ct3ttSB«ja 
I o fiOffitSfcOllJ** (2) tc^ALT, aiil^f^ 

[0 0 9 0] 4*5. (2) let*, 1 2flfl<0*»]^* 
— 5 r i fcfcflSBJS 1 ©XW, Y 



40 BOfltttteTfeO* BWM(1 0 6tt«/M?2« (1 ffi 
T3O0a*lTC*cfcA^*afca&) fcntf* *jen>< 

[0 0 9 1] ^ic, Xf'y^S4t:l3^r, y«y h 

^ia 3 o *c/aasnfcwa^i086«» 2 «cfe#s«5««ri 

fcttlWSo -rttto*. X-r -y 3»cfei^TJa«3R 1 
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20 



(2)tf)(Xi, Y l . ZD i:LTA^fSCi:l:<fc 

[0 0 9 2] fit, X^y^S 5lC;fcl^T. JEEfiR^ 2 
fclfcttSWaiS^MffiS, 1BW 1 0'O*y7*+'J? 

0 1 Jctta*$«iiSOffi«5R 2 fc;fctt£ffi«{ifi£*fc:A*i 10 

[0 0 9 3] fc*5, *H«fl5!BT*i, *TO 1 OKflXOft- 
ttetl/'catlja l 0 6<Dffiti^ 1 £fett«&Wtt«t|-ffl 

[0094] ^ifijB®*. ai3o%ttJBffi&e 20 

*&*>-e-TaejWLrfe«kt^ -r^fc-s, Wesi ofrG, 

v h£8i 3 0 ONFajS*W*a31£**4 XolzL 
[0 0 9 5] (It- fcTX^/Sffl) *«WOj»*»C±o 

Wr*Ci:tfBr«i:4S 0 W*.tf*0»«*f73*-lf 
x-t>?— tc*5i>r. ^-tfxo-sa*: Lt^^7+t 

* -5 tf x tf ^*xfr w&-r s c £ liM^K-Pfii* 

[0 0 9 6] *^J^*t'J7l/-^3>^ ft* 

w*c. seiHc^-ifx-bv^-^fT^jf^sa^L, * 

WF-lffl<D«'fi*B2 1 *-*H?bT3HM"rSo 

• XT77S S 1 

•tf-tf X*>£— fc«M3nT^£*--y-y h^tS3 0 40 
«\ ^t'J7U-'>3>Mig*A^7 1 0 1 fr82iSS 

BHf-^ro#S 1 1 4tcJ;oT. 06^12 



B3 0fcOffl§BBB«*3R«>, «ll 0fr6*fcW?ajao 
ffi««f*atW*rSo ^LT, C©lttr»iSflJ*\ .ffCBS 1 0 
<Di3*^** VJU—fB 1 0 8lc&£o 

«i:LTtt* *»*/tttMMIO*^ h7-*T«»fr*t> 

©E*«E(**fflt^a4if, t^frft**i*-fftifrSto4 
• Xf77S S 4 

i o i »cj:-3TaiBLfc«ajsa)iB*i»ai:, 9 

h 21113 3 0*^6a**fc1*ajSoa«7 f -j'i:«r« 

tl/T, *^7*t'J7l/»5/3y¥ai 0 8fr, 
[0 0 9 7] /if;U *7><^ 1 0 I OffiB J #M&JSA<tf& 

tfe-efco. xfy^s s i — s s 4<o$as ; &— /SIt5 

c£*<-e*ft^«-&*cii HjgfrisoiiLig?f-r n 
if «fci\, MAtf* iBi® l 0«JSl:^7' i o l fr 
^fp)*fc:KiasnTt^Jt8dfc:«, *-y-y h»B3 o 
*:JM5l 0Oflutgfefe[cgi>T, WSSXr 7 7s S 
l-SS 4<Offl?l!*f7*tf t-B«A.COi5*18 

[0 0 9 8] ±itEa)ft3t£fifi»BTtt, 
Sl 0 2^¥f9i 0 3£:SP5i OrtftHcHtf-Sfco 

4 cfcdteLTtfrmt^^i/^o 

[0 0 9 9] Sfc, *S«JiW^!!)«;, ff»J>l(fW9VfR 

[0 10 0] <*«J£gtt0^>*^^cOffli^fri&«:4S1 t lffl 
fcLfct\» LfrL*"fr&, 0J*.tf* **^Bi«*:ffl^T 

[0101] CCT\ ffi3;£:*7><^** > 
[0 10 2] U^S, 022 (a) K^f «t 5 tC, Ip^S I 

nr^sto^tSo ^71 o \ (D$&ffl3km&. 02 

2 (b) tC^TJ: 3 tteiHjfr £>£Qi!52 h fr 1 0 0 0m 
nu l"3^0frS(M$ifr^6 0 8 T'fe^c 
[0 1 0 3] mz 2 (b) lC : ,K?£ol^ i^mc ft 

^7101 to«i4fr-rn, *oipi-s o frT^c d e (= i 
•I'.utci^sKr/ijcofix^ti p i fr 6 p 2 fc-rnoo -rns 
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dl=hx (tana— can (0 — d 0) ) 
= I 0 0 0 x ( t a n 6 0 ° - t a n 5 9 ° ) 
= 67. 8 mm 

o i <ofai*tf3 o «ftrn«r, ra««mjwc*t> 1 9 c 

r attire. aj«iffi«±Tett««jE«L*i/^c fc*jS* 10 
[0 10 4] Sfc, D fcOffiBBB«/><£«: 

tacfctt^Tt, **ft(Mftiffii;*. 022 

(c) KijVriSfc:* l/2^^*-<Xfl)CCD (IB 
6. 4 7 mm, «MEH . 8 5 mm) 7j€^FB0i/'j 1 1 1 

t*£flE«c* COCCDfcUyXfcOffiBIH«*V 

0 2 2 (c) tCTjrT^lC. C C DffirtcWrtCd u ( = 

0. i mm) -rnfcir-r^o cots* )tiao*rnftd 

ptt, 20 

dp = a tan (du/f 1) 
= a t a n (0. 1/3) 
- 1 . 9 1 0 

4 cmi:^5o 

[0 10 5] CcOcfc-ptC. i3*^o)fa%<on\&<OlFti 

C C D£U>X^filB!»<&<0 0. 1 mmgfiOfn 
tc£oT> »iflii±T 1 0 c mtii±OffiWf 
LfctfoT. *^^OIrI*^ £;<^rtgfl<OU>Xi: C 
CDOttBBflflMcoivr. C*iW±©tt*T** U^U 30 
->3 yfcftS&aStfifcSo 

[0 10 6] 

h»Bi:0{4iHra«^ fflill^*faii:cko 

[HiH<OfH#ftHtt»l] 40 

[0 2] *5EWW»l<0*fliJB!B»c««*iryyu-> 
[03] ^3 Y>h'F.f5^ffi^aritB>J*5R-ri8lr*S. 

[04] ttffl«SE^ao««w**-rHT*ft. 

[06] *?8«3<7)» 1 0',£WJB!fiK«**+ 
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[0 7] S6(Oftl&<D&Bffl-e£>Zo 

[08] x^-y^^-y-y h«iri«8fc:l»t*fc«ft 

[09] ^3--r^a*iPffiiWfcai*tfc«*o(aBMn 
[0i 0] *»woa 1 

So 

[0 1 l ] *t «jyi/"'>3 >OSS4BKBt*ft*0 

STSSo ■ • 

[0 1 2] *5E«logi2 03gaJB!Sfc:«**i' , J^U- 

3 V">X-r A^«ldc^r^-r0T*fe^o 
[0 13] *»WO»2 0^flHB!B»c43*t**-y-y h 

eB^ffiBIHH**-rBITfcS. 

[0i 4] xn-^aoaBficB^BBLTas-r^* 

[0 15] *«WO»3 0HaHBISK:«S*^y7U- 

[016] *¥Bft0>n 3 Vis- 
is 3 >5/XT2*Ot»«*SfHT6*« 

[0 17] *«WO*4flD*ffli®IBfc:»**^y7U- 

[01 s] w«jso««fia*itwr*^oi«ti*S"r 
[01 9] »«jao««fflit»*Kwr*fc«)OiaT* 

So 

[0 2 0] *«BB<OJB4 0ltS6««ti:«»*^ , J^U— 

[02 1] *«w**--trxK:jCfflLrc«'&o*«o« 
s^r^-r0"e^So 

[02 2] SHBftA^^+^y^U— >a>* t *5B^a 
[0 2 3] ffi3KOS58K«->X-ri*0«J«*^"ria-e* 

So 

[?3^<DIKS£] 

1, 10 1 ^7^^ 

2, 10 i£M 

3.30 *-y-y hkb 
1 o 5 x^-^fs 
1 o 6 

107a. 107 b. 107A ^3-Oh^S 
1 0 9 SiJfflJ^fS 
110a JMfr*« 

1 1 3 tareatw^K 

114. I 1 4 A BB-r— *H2»*a 

p p 
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m 1 6] 




[0 17] 



-si 



S2 



1 9] 



10 




106 

JM*l-C«>j£a:<Xt.Yl ( Zl> 
ffi«X9K2t*^>M: (X2. Y2, 22) 



(XI, Yl) 



<Xr. Yr) 



m* 1 m 



10 



[0 2 0] 



*WI 2 0 0 1 



[B2 1 ] 



[022] 





101- 



(b) 
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X ✓ / Ss 






7 777TT7- 



dl =68no 




CCD 

(K8.47mXV4.8Sso) 



d 2=141. < 



1201 

< 1202 

J L_ 



*>7I 



JD>72 I * 



W5N 



7 



^ 

a ig 
^ ^ X 



— 1203 



(ft 



1204 
tv*-» | 



F £ — 5C022 AA04 

5C054 AA05 CA04 CA06 CF.00 FC01 
FCI2 FD03 IIA30 



